have been susceptible since then, due probably to the increase in prevalence of races 126 and 128, of the disease organism. The damage from leaf rust infection was estimated to be 20% in North Dakota in 1947 ( l o ) .
New sources of leaf rust resistance are available now, but no available resistant variety is adapted for growing in the hard red spring wheat area. Some are highly resistant not only to a collection of races in the field, but also to a large number of individual races in the seedling stage in the greenhouse. It has been necessary, therefore, to combine these new sources of resistance with the desirable characters of standard varieties.
The primary purpose of this study was to determine the mode of inheritance of leaf rust reaction to a collection of races in the field and to certain individual races in the seedling stage in the greenhouse.
A summary of the mode of inheritance of various characters in wheat was given by Ausemus et al. (3) . The genetics of wheat with particular attention to leaf rust and stem rust was given by Hayes and Immer (4).
MATERIAL A N D METHODS
Lee (C.I. 12488) is a selection from a cross of Hope with Timstein. It is early maturing, of medium height, and awned. It is moderately resistant to leaf rust and to certain races of stem rust in the mature plant stage but is susceptible to loose smut. This variety also is resistant in the seedling stage to all available laces of leaf rust to which it has been tested except race 12 and a biotype called Canadian race 11. Lee has a pale green coleoptile and nonhairy auricles. The mode of inheritance of the mature plan rust of the hybrids and parents was studied in summer of 1948 by using two experimental des
( 1 ) Five randomized complete blocks, each bl 1 plot or row of each: P, (Lee), F1 generation, 2 plots each of backcrosses: B1 X PI and B1 t and 5 plots of the F, generation, making a tota each block. Each plot or row contained 16 plan were randomized within each block.
( 2 ) Two randomized complete blocks with ea ing 300 plots or rows. Two hundred sixty-one F ents, and three other varieties, i.e. Hope, Tim from which the parents were derived, were g or row contained 25 plants.
In both experiments, the plots or rows were 1 foot apart.
Susceptible varieties were seeded in the bo outside of the block and through the alleys. T were inoculatd hypodermically and also sprayed mixture of 14 races of leaf rust: All races used in these studies were obtaine sion of Plant Pathology and Agricultural Botany of Minnesota.
Notes on the mature plant reaction to leaf ru the time of maximum development of rust on th those of stem rust infection were taken on the st 1 week before harvest.
In the first experiment, the data in percentag each plant were recorded and the means and of the populations were calculated from these grouped in four classes according to their infe The classes were: O-lO%, 11-20%, 21-30%, the second experiment, the classes were recorded mediate in reaction, and susceptible, based on th parents.
Differences in stem rust reaction were so disti classes, resistant and susceptible, were recorded.
The auricle character, whether hairy or nonha at the four-leaf stage of development.
From the Fa generation, 90 lines were selecte the individual plants of each line or row harve Then, single heads from plants of a line were to provide seed of each line for tests of the reac races of leaf rust in the greenhouse.
The methods and procedures developed by Powers et a1.3 were used to analyze and interpre rust infection in the first experiment in the fie Races 5, 9, and 126 of leaf rust were used studies in the greenhouse. After the individual ra on Little Club or Thew, about 16-20 seeds of ea 90 randomly-selected F, lines and parents were pots. When the plants were 3 or 4 inches hig leaf stage, they were sprayed with water and b from the pots of Little Club or Thew on wh been increased, and then incubated for about incubator.
Notes on the reactions were taken about 2
